Simulation training is widely used in paramedic education. Quality of debriefing is central to optimising learning from educatorfacilitated simulation training. There is considerable variation in the provision of simulation debriefs by paramedic educators, often leading to a varied perception of the quality of debrief by both students and tutors. There are currently no standardised debrief tools specific to paramedic practice. The purpose of this study was to provide a rationale and theoretical framework for the development of a paramedic specific model for simulation debrief, the Paramedic Debrief Model (PDM), that reflects the key elements of optimal debrief practice, feedback and reflective learning principles and that is aligned to a construct of paramedic competencies.
Introduction
High fidelity simulation training -defined as the use of high fidelity computerised manikins to simulate patient responses in real life scenarios -has demonstrated expediential growth in the past decade as a training method to improve clinical skills, knowledge and patient safety across a wide spectrum of healthcare disciplines and specialties (1) . Simulation training is seen to have many benefits. It allows for standardisation and consistent replication of patient conditions; learners are able to make errors, learn from mistakes in a risk free environment, and cause no harm to real patients (2) . Simulation negates the need to gain consent from patients (3), enables training that focusses specifically on development of strategies to avoid medical error (4) , and permits students exposure to conditions that would be rarely encountered in the clinical environment (5) . Simulation also offers an alternative solution for clinical exposure with the increasingly limited opportunity for students to gain clinical placements in hospitals or clinical environments (2) .
Simulation training is grounded in constructivism learning theory (6) , which asserts that through an experiential learning process centred on reflective learning practices (7, 8) learners will learn, develop, construct and reconstruct learning. Simulation training as a pedagogy provides a framework for this learning to take place. Therefore, there is a strong pedagogical as well as ethical imperative for simulation training to be a regular component of healthcare education programs (3, 5) .
Simulation training is a widely utilised training methodology in paramedic education (9, 10) . Paramedic education institutions report high levels of simulation training in their programs, utilising a wide range of simulation manikin technology from simple task trainer manikins through to advanced and fully programmable simulation manikins (2) . Paramedics and paramedic students report high levels of satisfaction with simulation training (11, 12) , however, both paramedic and healthcare educators identify a lack of simulation-specific training as being the biggest barrier to its effective utilisation (1, 2) .
Central to optimising learning from the simulated training environment is the quality debriefing, which is widely acknowledged as being the most important component of simulation training (1) . Quality debriefing promotes good reflective thinking on behalf of the learner and is further enhanced by good feedback from the facilitator. Educators have a crucial role to play in facilitating this reflective learning process in the simulation debrief where construction and reconstruction of learning takes place. Evidence suggests that a structured approach to debrief is better than an unstructured approach (13, 14) . A structured debrief format has been more positively perceived by learners and also yields more positive results with measured learning outputs when compared to unstructured 'ad hoc' style debriefs (14, 15) .
It has been observed that there is considerable variance in the way debriefs are conducted by paramedic educators, often leading to a varied perception of the quality of debrief by both students and tutors. There is a paucity of research on the optimal structure, model and process for simulation debriefs, particularly in relation to paramedic education and simulation debrief. However, there has been a small but growing body of academic literature from the medicine, nursing and in-hospital training context suggesting that the consistent utilisation of a structured debrief model improves the quality of simulation debriefs and educational outcomes (14) . Moreover, research suggests that an optimal debrief process needs to be aligned to the actual simulation experience and the predetermined purpose of the simulation (16) . This concept is supported by constructive alignment curriculum theory (17) . This theory asserts that learners engaged in any learning activity should have a clear understanding of the intended learning outcomes and the teaching or learning activity and any related assessment should be aligned to these outcomes (17) . In the simulation learning context, the progression of a learner should start by understanding the intended learning outcomes, participate in the simulation experience, and then through a facilitated debrief and formative feedback process aimed at reflection and analysis, reconstruct learning. The intended learning outcomes are aligned with the learning activity (simulation experience), which informs the formative feedback (debrief process) (18) . Ideally these intended outcomes should reflect a balanced approach between addressing the individual learning needs of the students and the intended learning outcomes of the paramedic education curriculum (19) . Ideally, intended learning outcomes should also be aligned ultimately to paramedic attributes, performance domains and competencies (17) .
The purpose of this study was to provide a rationale and theoretical framework for the development of a paramedic specific model for simulation debrief, the Paramedic Debrief Model (PDM), that reflects the key elements of optimal debrief practice, feedback and reflective learning principles and that is aligned to a construct of paramedic competencies. The aim of this article is to outline the rationale and theoretical framework for the development of the PDM that was drawn from a systematic review of literature related to simulation debriefing and paramedic competencies (Figure 1 ). Ultimately the use of the PDM will allow for a consistent and structured approach to the debrief after a simulated clinical experience that is specific to the needs and practices of paramedics. This will lead to better outcomes for paramedics and paramedic students in terms of fostering optimal reflective practice skills that will improve paramedic competence and confidence. This could also, in turn, lead to better outcomes for patients. The intention of the PDM is to provide a tool that paramedic educators can use as an aide memoire, that captures the key principles of optimal simulation debrief, when facilitating paramedic simulation debriefs with undergraduate paramedics students. However, the model's generic approach to capturing core principles of optimal debrief as well as core generic paramedic competencies enables the PDM to be applied in the facilitation of simulation debriefs among established and practising paramedics. The PDM encapsulates the core principles that should be addressed in any simulation debrief, regardless of the mode of delivery. Facilitation of simulation debrief involves a broad range of delivery modes and technology ranging from the use of video technology through to live multi-centre streaming through to various ways of fostering self-reflection or peer review. The core principles of the PDM would apply regardless of the mode of debrief facilitation.
Methods
In order to explore simulation debriefing in the context of paramedic education, and a construct of paramedic competencies, a literature review was completed in March 2017 using the following data bases: PubMed, ProQuest, Science Direct and Google Scholar. The review sought literature in two areas related to the main research objective: best practice, principles and models for simulation debrief; and constructs for paramedic competencies. Search terms included various combinations of 'paramedic', 'ambulance', 'pre-hospital', 'simulation', 'simulation training', 'high-fidelity simulation', 'education', 'debriefing', 'debriefing models', 'research' and 'paramedic competencies'. Initial inclusion criteria included a) research that focussed on paramedic simulation debrief, b) research that focusses on paramedic competencies, c) primary and secondary research studies, d) peer reviewed commentary articles, e) studies published later than 2000, and f) studies in English language only. An initial search revealed a lack of literature directly related to simulation debrief and paramedic education. As a result the inclusion criteria was broadened to research on healthcare simulation debrief. Selected studies were further grouped for suitability under the following headings related to the research question and areas of interest: a) paramedic simulation training, b) principles and practices of simulation debrief and debrief models, and c) construct of paramedic competencies. Seven articles were found relating to paramedic simulation training, 19 articles relating to principles and practices of simulation debrief and debrief models, and seven documents relating to paramedic competencies.
Emergent theme analysis of the literature was undertaken to identify key components of an effective debriefing process and identify a construct of paramedic competencies. This in combination with an understanding of existing constructive and reflective learning theories (6-8) and constructive alignment curriculum theory (17, 20) informed the development of the PDM.
Results
Thematic analysis of the literature was broadly divided into those themes related to simulation debrief practices and principles and then those related to paramedic competencies. These themes were assimilated into the development of the PDM.
Debrief practices and principles themes
A small number of studies had developed models or structures for simulation debrief (15, (21) (22) (23) (24) (25) (26) (27) . Four themes were identified through an emergent thematic analysis of the models that reflect the structural elements and sequential phases of an optimal debrief process. These themes were: These themes were consistent with constructive learning theory and experiential and reflective learning concepts. These elements informed the development of the structural elements and sequential phases of the PDM (Figure 1 ).
Phase 1: Reaction and recollection
All the literature referred to a debrief process beginning with participants being encouraged to react to the simulation and then recall what happened. The focus is on participants considering and identifying the impact of the experience and recalling or describing what actually happened. This phase is referred to in the literature as the descriptive (22, 28, 29) , defusing (24) , or reaction (23, 25, 27, 30) phase. The purpose of this phase is for learners to express their initial emotional reactions to the event as well as observational recollections of the actual experience, what happened and in what order.
The reaction phase enables feelings, emotions and immediate reactions related to the experience to be expressed, allowing learners to move on, think clearly about the experience, or begin to reflect and analyse. 'Venting of feelings and emotions becomes an important defusing process. This process often begins naturally as participants leave the simulation and begin talking about the experience (24) . The facilitators role is to continue this natural 'venting' process during this reaction phase of the debrief, identifying concerns that can be addressed in the subsequent discussion (23, 24) .
The use of open-ended narrative questions will invite participants to comment on and recollect the event and facilitate a shared understanding of the experience (23).
Phase 2: Reflection
The second phase of the debrief process identified in the literature broadly relates to the theme of reflection. The focus is on the participants reflecting on their performance in the experience. This phase is referred to in the literature as the explain (15), reflection (30) , analysis and analogy (22, 28, 29) or discovering (24) phase. The purpose of this phase is for participants to focus and reflect on their own performance and also the performance of the team. This phase aligns with Schons' 'reflection on action' phase of reflective learning (7) . It also aligns with both the reflective observation stage of the experiential learning cycle (6) and evaluation in the reflective learning cycle (8) .
Primarily, the focus is on the participant becoming self-aware and identifying the positive and negative aspects of their performance, while receiving debrief feedback. The Pendleton Clinical Feedback Model that focusses on what went well and what could have been improved is a commonly utilised tool that forms a useful structure for this reflective phase and assimilates both a participants self-reflection with feedback from the debrief facilitator (31) . It has been argued that when using this model, reflection should start with the positive, move onto the areas for improvement and then finish with a positive (31).
Phase 3: Analysis
The third phase of the debrief process identified in the literature broadly relates to the theme of analysis. This focusses on the participants analysing their performance and more specifically their understanding and mental models that influenced their actions in the experience. Through this analysis participants may modify their understanding or identify new learning and understanding and is referred to in the literature as the Australasian Journal of Paramedicine: 2019;16 analysis (22, 25, 27, 30) , elaborate/evaluate (15) , analogy/ analysis (28, 29) or discovering (24) phase. This aligns with the reflection in action phase of the reflective learning model (7) and the analysis phase of the reflective learning cycle (8) . This phase also equates with the abstract conceptualisation phase of the experiential learning cycle (6) . A key focus for the debrief facilitator during this phase is to assist the learners in recognising the mental models, frames and decision making processes that lead to the actions identified in the reflection phase. A number of facilitation strategies and techniques are suggested for assisting learners to identify and process these mental models, including 'debriefing with good judgement' or advocacy inquiry (32), guided self-correction (23, 33) , the systemic constructivist approach (23), directive feedback and teaching (25) and the analogical reasoning approach (24).
Phase 4: Application
The fourth and final phase of the debrief process identified in the literature broadly relates to the theme of application. It focusses on the participant considering how the experience and learning could apply to future clinical situations. This phase is referred to in the literature as the application (22, 25, (27) (28) (29) (30) , extend (15) , planned action (34) or deepening (24) phase. This aligns with the reflection beyond action phase of the reflective learning model (7) and the planned action phase of the reflective learning cycle (8) . This phase is principally focussed on the application of new and reworked understandings that have been identified in the reflection and analysis phases.
It is important in this phase to draw explicit connection between the reconstructed learning and practice in the actual clinical environment. This phase would equate to the active experimentation phase of Kolb's Experiential Learning Model (6). Kolb would argue that it is important in this phase for the learner to explore the new learning by immediately experimenting with it through, in the case of simulation, a repeat simulation experience.
Having the patient at the centre of the PDM is a reminder to paramedic simulation students that the patient and patient focussed principles should always be central in their care and actions (35, 36) . In addition, a principle central to constructivism learning theory is that constructive learning takes place through actively engaging in an experience (6) . The core focus and origin for experiential learning theory is the concrete experience. The very centre of the PDM, therefore, is the experience/patient. This reinforces the concept that the experience associated with the patient encounter is the primary focus and the primary catalyst for the subsequent construction and reconstruction of learning facilitated through the debrief.
Paramedic competency themes
Although most paramedic services, organisations and professional bodies will have a list of paramedic competencies (37) (38) (39) (40) (41) , the literature revealed surprisingly little research on the construct of paramedic competencies. Tavares and colleagues developed a valid construct of paramedic competencies in the context of developing a global rating scale for the assessment of paramedic clinical competence (42) . Using a robust process involving task analysis, focus groups and feedback, input and analysis from leading local and national paramedic experts via a modified Delphi process, seven dimensions with accompanying descriptions were identified that represent the overarching construct of paramedic competencies. The resulting final construct of competency dimensions as: Tavares et al applied these constructs to a global rating scale (GRS) assessment matrix applying it to sample performances in a simulated scenario from three groups: novice paramedic students, entry-to-practice level paramedic students and experienced paramedics (42) . The paramedic competency dimensions and the GRS have been successfully used as an assessment tool for evaluating paramedics in both a simulation based assessment and workplace based assessments in the real clinical environment (43) . Therefore, the competencies and descriptors developed by Taveres et al were utilised in the PDM (Figure 2 ). It is interesting to note that the paramedic competencies developed by Taveres et al are very similar to the performance domains developed and utilised in the PEARLS Healthcare Debriefing Tool that has been developed as a debrief tool for general healthcare simulation (25) (26) (27) ).
An additional eighth dimension, 'Ethics', was added to the competencies in the PDM. Emerging professionalisation has enabled paramedicine to adapt core healthcare competencies from the earlier professionalisation of allied healthcare disciplines such as nursing and medicine (44, 45) . One such competency is an understanding of healthcare ethical principles, regulatory frameworks and legislation that have jurisdiction over healthcare delivery. This is an essential competency for any healthcare professional, including paramedics (44) . In particular, having the skills and knowledge to navigate the complexities of legal and ethical dilemmas that present in any healthcare situation is an important skill set for paramedics (44) . In addition, an understanding of and ability to apply ethical and legal principles is a required professional competency standard under paramedic jurisdictions, professional bodies and standards (40, 41) . It was therefore considered an important competency dimension to add to the PDM.
Application of the Paramedic Debrief Model
In terms of application and use of the PDM, the experience/ patient is at the centre of the model. The intention is that both the debrief facilitator and learners are aware that the principal focus of the debrief is the patient. The model then is designed to allow the debrief facilitator to sequentially work through the respective phases of an optimal debrief, commencing with reaction and recollection, then reflection followed by analysis, and then finally application. Each of these phases has some suggested open ended questions that are designed to shape discussion and focus on the purpose of the respective phase. The paramedic competencies or performance domains around the outside of the model are a reminder that each simulation experience and therefore debrief should be focussed on one or more of these domains in accordance with constructive alignment principles. These should be reflected in the aim, objective and purpose of the simulation experience.
Discussion
Simulation training and the use of its associated technology is now an established training pedagogy in paramedic education (2, 10) , positively perceived by both paramedic students and tutors (11, 12, 46) . It brings with it a focus on experiential learning that is concentrated on promoting reflective education that leads to construction and reconstruction of learning. It is widely acknowledged that a good debrief is critical to fostering this learning process and is arguably the most important component of the simulation training (1, 28, 47) . To date, much of the focus in paramedic simulation training has been on scenario design, its use in skill acquisition, task training and as an assessment tool (10) . There has been little focus on the importance and place of debrief. Skilful debrief that focusses on fostering reflective learning and construction and reconstruction of learning needs to follow a sequential process. Having educators skilled, equipped and trained in good debrief process is essential to this. The development of the PDM offers a unique and evidence based approach to debrief facilitation for paramedic educators to use.
The underpinning purpose behind the development of the PDM was two-fold. First, to provide a structured debrief model that has sequential phases that reflect best practices and principles for debriefing simulations. Second, that the model should follow constructive alignment principles by relating the intended learning outcomes to the simulation experience and a construct of paramedic competencies or performance domains. This constructive alignment approach is one of the new and unique features of this debrief model that also makes it unique to a paramedic practice context. The advantage of having a constructively aligned approach to simulation debrief is that student learning is specified and focussed, and that the debrief can be aligned to the specified intended learning outcomes. Using the paramedic competency dimensions from the work of Tavares et al (42) ensures the simulation experience is aligned to paramedic competencies and learning outcomes. This alignment is considered to help students in learning and also lead to better learner performance (17) .
Constructive alignment theory holds that for optimal learning, learners need to be actively engaged in a learning/teaching activity or experience (17) . Moreover, the learners need to have a clear understanding of the purpose or focus of the activity or experience through clearly defined learning outcomes. In the case of paramedics, these outcomes and competencies should be aligned to how paramedics practice in the day-today clinical environment. These in turn are determined by competency or performance domain frameworks formed by paramedic organisations or relevant professional regulatory bodies (Figure 3) . The practical manifestation of constructive alignment principles for paramedic students is that every learning activity (eg. simulation experience) should have some form of formative feedback or assessment process (eg. simulation debrief) that aligns to the activity and its purpose and learning outcomes (eg. simulation learning outcomes). In turn the activities purpose and learning outcomes should be aligned to overall paramedic curriculum aims and objectives, which are in turn aligned to paramedic competencies or performance domains. In doing this, learning experiences such as simulations are specific, purposeful and focused and involve a formative feedback process. Learners are aided in construction and reconstruction of learning that is focused on the intended outcomes and paramedic competencies.
The PDM employs a construct of paramedic competencies adapted from the work of Tavares et al (42) that are intended to shape learning outcomes, the simulation experience and the focus of the debrief process. It is important to point out that the intention is not to utilise all eight of the paramedic competency dimensions in a single simulation experience, but rather to set one or two as the focus for the simulation experience and subsequent formative debrief. It is important to also point out that optimal simulation experiences and debrief should be learner centred and focussed on the needs of individual learners. While constructively aligned competencies or performance domains have a role in shaping learning outcomes in specific simulation experiences it is important to also allow for individual learning needs of learners to shape learning outcomes. Adopting a learner centred approach to the simulation experience and debrief will allow the blending of these two dimensions that shape the purpose and learning outcomes of the simulation experience (19) .
The PDM was developed to address the need for a debrief model that would foster optimal learning from simulation experiences in the context of paramedic practice. It provides a practical aide memoire and has potential to provide a standardised evidenced based structure for debriefing paramedic simulations experiences. The model has a sound theoretical base drawn from current constructivism and experiential learning theory, reflective learning practices and constructive alignment curriculum theory. The next phase of research will be to trial the model. In particular pilot testing of the model may lead to further iterative revisions of the model based on paramedic educator and student end-user feedback. Australasian Journal of Paramedicine: 2019;16 
Conclusion
The PDM is the first simulation debrief model to propose and explore the use of a simulation debrief strategy that is unique to the field of paramedic simulation education and practice. The models framework has drawn from the research on best practice for conducting debriefs from other allied healthcare disciplines. Moreover, it proposes a framework for debrief that adheres to constructive alignment principles that ensures that a simulation learning experience and debrief is aligned to paramedic orientated learning outcomes that meets both learner needs as well as curriculum requirements. The PDM provides a framework that can ensure all key elements of an effective debrief are successfully achieved. The development of this model lays the foundation for further research in this area that will focus on validating its effectiveness and utility as a tool for guiding debrief facilitation. The PDM has potential to be utilised as a standardised strategy for facilitating simulation debriefs in paramedic education. As such, it contributes to the emerging body of knowledge supporting the use of simulation education in paramedic education and more specifically, the development of best practices with respect to simulation debriefing.
